Airway challenges in laryngotracheoplasty with
Montgomery T-tube for subglottic stenosis Sir, Most anaesthesiologists do not have the opportunity to provide anaesthesia care for patients either coming for Montgomery T-tube insertion or reconstruction of the trachea with Montgomery T-tube in situ. [1, 2] Tracheal stenosis following tracheostomy is mostly the result of abnormal wound healing with excess granulation tissue formation around the tracheal stoma site. [3] The reported incidence of tracheal stenosis following tracheostomy and laryngotracheal intubation ranges from 0.6% to 21 %. [4] The Montgomery T-tube [ Figure 1 ] is a device used as a combined tracheal stent and also as an airway following laryngotracheal surgery. We hereby describe the anaesthetic management of a 33-year-old male patient posted for laryngotracheoplasty with Montgomery T-tube insertion for subglottic stenosis. This patient had undergone surgical tracheostomy 4 months ago for prolonged mechanical ventilation following intracranial haemorrhage. Two attempts at decannulation had failed. Flexible video laryngoscopy had revealed granulation tissue above the stoma completely obstructing the airway [ Figure 2 ]. He was conscious, alert, obeying commands and breathing normally through the tracheostomy tube with oxygen saturation of 94%-96% on room air. In the operating room ECG, Pulse Oximeter, NIBP monitors were connected. After obtaining intravenous (IV) access, the patient was adequately pre-oxygenated. The patient received IV glycopyrrolate 0.2 mg, midazolam 2 mg, fentanyl 100 µg, titrated doses of propofol (total 80 mg) and atracurium 30 mg. The tracheostomy tube was replaced with No. 6 cuffed flexometallic endotracheal (ET) tube and secured. Anaesthesia was maintained with O 2 :air mixture, 6%-7% desflurane (0.8-1 MAC) with combination of IV infusions of propofol 0.1-0.2 mg/kg/min and dexmedetomidine 0.3-0.5 mcg/kg/h. A combination of both inhalational (desflurane) and IV anaesthetics were used to overcome the risk of awareness as there were periods of apnoea associated with repeated removal and reinsertion of the endotracheal tube (ETT), and thus interrupting ventilation. Intermittent boluses of atracurium were used to maintain adequate muscle relaxation. Direct rigid laryngoscopy done by ENT surgeon revealed circumferential granulation tissue below the subglottis at the level of first tracheal ring completely occluding the airway.
Surgical plan was total excision of the granuloma both through the glottis and tracheostomy stoma and reconstruction of the trachea with Montgomery T-tube [ Figure 3 ]. This necessitated the endotracheal tube to be frequently removed and reinserted to provide optimal surgical exposure while ensuring haemodynamic stability and adequate ventilation. Other issues of concern during this phase included risk of airway fires, which was reduced by usage of Coblator™ for excision of the granuloma, and lighter planes of anaesthesia. After complete excision, the 10 T-tube (Invotec™) was placed and confirmed by fibreoptic bronchoscope, followed by successful completion of laryngotracheoplasty. At the conclusion of the procedure, neuromuscular blockade was antagonised and Proseal™ LMA was removed on return of adequate spontaneous breathing. The extra-tracheal part of the T-tube was closed using a spigot and the patient was allowed to breathe spontaneously.
There were various challenges posed during the surgical procedure which included (a) maintenance of adequate ventilation to avoid hypoxia and hypercarbia, (b) maintenance of adequate depth of anaesthesia and (c) maintenance of haemodynamic stability. Hypoxia and hypercarbia were managed or prevented by titrating the ventilatory parameters such as increasing the respiratory rate and ensuring adequate tidal ventilation by adopting pressure control mode of ventilation. The apnoeic periods were kept brief and limited to the period when the ETT needed to be removed and reinserted during the initial phases of the surgical procedure. In the later stages, the ETT was replaced with the Proseal™ LMA to facilitate uninterrupted ventilation. Inhalational agent (desflurane) was supplemented with injection dexmedetomidine infusion, and with propofol infusion whenever endotracheal tube had to be removed during the surgical procedure.
The management of patients for T-tube insertion or those with T-tube in situ poses difficulty in controlled ventilation as T-tubes are not provided with standard connectors to fit with anaesthesia breathing circuits, and the proximal open end causes loss of inspired gases. In surgeries involving the upper airway, sharing of surgical field with the airway is an additional challenge.
We 
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Sir,
Spinal anaesthesia is one of the most important and commonly performed anaesthetic techniques. It is generally considered to be safe, though complications such as hypotension, bradycardia, nausea and vomiting may occur. [1] Monitoring of heart rate, electrocardiogram, noninvasive blood pressure and pulse oximetry routinely is advocated, and capnometry only if the patient receives sedation. [2] There are no guidelines on the use of end-tidal carbon dioxide without sedation use. We emphasise the importance of end-tidal carbon dioxide monitoring in patients undergoing spinal anaesthesia without sedation.
A 70-year-old female patient, American Society of Anesthesiologists physical status II, with no history of any comorbidity, and investigations including complete Haemogram, serum sodium, potassium, blood urea, serum creatinine, electrocardiogram and chest X-ray within normal limits, was administered intrathecal 2.4 ml of 0.5% heavy bupivacaine for reduction and fixation of trochanteric fracture. Apart from monitoring ECG, non invasive blood pressure, and SpO 2 we also monitored end-tidal carbon dioxide through nasal cannula that was used for oxygen administration at 3 lpm as a routine practice. No sedation was given as part of premedication or in the operating room. Sensory blockade level was T 10 and motor blockade as per modified Bromage score was 4. After 20-25 min of start of surgery, there was disappearance of capnometry graph. The patient was not responding to painful stimuli and had become apnoeic. Mechanical ventilation using bag mask with Bain's circuit was done. Endotracheal intubation was not performed as there was no hypotension, bradycardia or desaturation. Spontaneous respiration returned after 4-5 min and full consciousness was regained after 7-8 min. Rest of the perioperative period was uneventful. Arterial blood gas analysis done in the postoperative period was within normal limits.
There are anecdotal reports of neurological complications such as apnoea and aphasia during spinal anaesthesia. Various mechanisms have been proposed, but the exact cause is still not clear. [3, 4] Most common causes include sedation, neuraxial opioids or any comorbidity such as history of diabetes, epilepsy or loss of consciousness. Another cause could be a total spinal block where intercostal muscle paralysis occurs, and is associated with hypotension, bradycardia and a longer period of apnoea. None of the features of total spinal block were observed in our patient. The authors have also postulated a subdural spread of drug or inhibition of ascending pathways such as fibres of spinoreticular tracts by the anaesthetic agents during similar incidents. [5] 
